Epidermal growth factor and calcitriol synergistically induce osteoblast maturation.
Calcitriol (1alpha,25(OH)(2)D(3)) plays a key role in the differentiation of osteoblasts, the cells responsible for the formation and maintenance of healthy bone matrix. Recently it has emerged that calcitriol influences the trafficking or stability of epidermal growth factor (EGF) receptors. However, how these agents might work together in regulating growth and differentiation has not been examined. Using the human osteoblast cell line, MG63, we were able to induce a profound differentiation response by treating these cells with a combination of calcitriol (100 nM) and EGF (10 ng/ml). Co-stimulation of MG63 osteoblasts with calcitriol and EGF led to synergistic increases in osteocalcin and alkaline phosphatase (ALP), proteins expressed by differentiating cells. Inhibition of differentiation was accomplished by MEK and protein kinase C (PKC) inhibitors. Other ligands known to signal via receptor tyrosine kinases could not substitute for EGF in the maturation response. These novel findings may help identify new processes that drive osteoblast differentiation.